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Introduction
robust Wnt/β-catenin signaling that is associated with suppression of HIV. When this pathway hypophosphorylated β-catenin that is able to translocate to the nucleus and associate with a 128 member of the T cell factor/lymphoid enhancer factor (TCF/LEF) family of transcription factors.
129
Within the nucleus, β-catenin displaces negative regulatory elements from TCF/LEF, such as progenitor-derived astrocytes (PDA) (Fig. 1a) . The level of expression was also comparable in 314 two astrocytoma cell lines (U87MG & U251MG) (Fig. 1a) . (Fig. 1b) . Because the level of TCF-1 mRNA was the least abundant, all values were 319 compared to TCF-1 expression. In PDA, we show that the level of TCF-3 and LEF1 mRNA 320 were the most abundant followed by lower levels of TCF-4 (Fig. 1b) . TCF-4 mRNA was the 321 most abundant in the two astrocytoma cell lines (U87MG and U251MG) followed by LEF1 ( Fig. 1a ). Using this concentration of siRNA for 330 β-catenin, we observed >80% reduction in its mRNA and protein levels at 24h and 72h post-331 transfection, respectively, in U87MG (Supp. Fig. 1b-d) , U251MG (Supp. Fig. 1e-f ) and PDA
332
( Fig. 2a-b) . This knockdown of β-catenin had no effect on cell viability, as measured by annexin V staining (Supp. Fig. 2a ) or on cell proliferation as measured by CFSE dye tracking 334 assay at 72 hrs post-transfection (Supp. Fig. 2b ). Knockdown of β-catenin was also consistent 335 with reduction in β-catenin-dependent target gene expression, such as down regulation of c-
336
Myc and cyclin D1 and induction of lipocalin 2 (Supp. Fig. 2c) Fig. 2c-d) , U87MG, and U251MG
341
cell lines (Supp. Fig. 3 ).
343
To assess the impact of β-catenin knockdown on the transcriptome of PDA, we (Fig. 3) . TCF-1 and TCF-3 knockdown had no impact on HIV LTR activity in all cells evaluated 360 (Fig. 3) . While β-catenin and TCF-4 knockdown consistently induced HIV LTR activity, the 361 LEF1 knockdown effect was cell-type specific. Knockdown of LEF1 had no effect on HIV 362 promoter activity in PDA and U87MG cells but showed a significant induction in LTR activity in
363
U251MG by 8-fold (Fig. 3 ). These studies demonstrate that β-catenin and TCF-4 are negative 364 regulators of HIV LTR transcription and that this response is consistent between human 365 progenitor-derived primary astrocytes (PDA) and the astrocytoma cell lines evaluated. of enhanced HIV reporter activity (Fig. 4a) . Typically, these spikes in reporter activity occurred two folds relative to scrambled siRNA (Fig. 4b,c ). These data demonstrate that β-catenin and of POLII on both HIV LTR and env regions ( Fig. 5a-b) . The anti-POLII antibody (Ser 2 CTD; approximately 10-and 6-fold, respectively (Supp. Fig. 5b ). As expected, knocking down Sp1 397 had no effect on detection of pSer2-POLII (Fig. 5a-b) . ChIP performed using the U87MG-HIV- Env region (Fig. 5c) . Together, these data demonstrate that TCF-4 is a repressor of HIV (Fig. 6a-c) . Knockdown of TCF-4 and not β-catenin significantly enhanced NFκB 417 reporter activity by 2.5 fold in comparison to scrambled siRNA (Fig. 6d) . The mechanism by which β-catenin/TCF-4 suppress HIV replication is likely to be or it can bind to cadherins through alpha catenin to regulate cell adhesion and communication.
529
In lymphocytes, Vpu enhances HIV release by dissociating β-catenin from E-cadherin (37).
530
Increased association of E-cadherin with β-catenin leads to depressed HIV release from cells
531
that express E-cadherin such as macrophages. These data suggest that multiple mechanisms negative β-catenin construct enhances HIV replication in astrocytes as well as PBLs (8, 24) .
536
These data demonstrate the inverse relationship between β-catenin expression and HIV 537 replication in multiple cell types. In the U87MG astrocytoma LTR-Luc cell line that we generated, HIV LTR activity was 541 modest, however, under certain passage numbers; we observed a significant spike in promoter 542 activity. These spikes are quite interesting as a possible phenomenon to describe virologic blips in astrocytes. Typically, astrocytes do not support high level of productive HIV replication. control. 48 h later, cells were transfected with pNL4-3 and rested for an additional 24 h.
752
Chromatin immunoprecipitation was performed using antibody against POLII ser 2 (H5) or an
753
IgG isotype control, followed by DNA purification and amplification of LTR and env regions by 754 PCR. DNA products were run on an agarose gel and analyzed using a PhosphoroImager to 
